TANNASE PRODUCTION BY BACTERIAL ISOLATES FROM DETERIORATED BAMBARA (Vigna subterranean (L) Verde) NUTS by EGUNJOBI, ADEYINKA KAMORU & Covenant University, Theses
 TANNASE PRODUCTION BY BACTERIAL ISOLATES FROM DETERIORATED 
BAMBARA (Vigna subterranean (L) Verde) NUTS 
 
BY 
EGUNJOBI, ADEYINKA KAMORU 
15PCQ01216 
 
A MSc PROJECT PRESENTED TO THE DEPARTMENT OF BIOLOGICAL SCIENCES 
(MICROBIOLOGY PROGRAMME), COLLEGE OF SCIENCE AND TECHNOLOGY, 
COVENANT UNIVERSITY, OTA, NIGERIA 
 
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE AWARD OF 
MASTER OF SCIENCE (MSc.) DEGREE IN MICROBIOLOGY 
 
 
SUPERVISOR: PROF A. A AJAYI 
 
 
 
 
 
JUNE, 2017 
 
ii 
 
CERTIFICATION 
I certify that this project work was carried out by EGUNJOBI ADEYINKA KAMORU, 
15PCQ01216 in the Microbiology programme of the Department of Biological Science, College 
of Science and Technology, Covenant University, Ota, Ogun State, Nigeria. 
 
 
 
_________________________                 _____________________________ 
Signature/ Date                                                                Signature/ Date  
Prof. A. A. Ajayi                                                              Prof. A. A. Ajayi 
(Project Supervisor)                                                      (HOD, Biological Science) 
 
 
 
 
 
 
 
 
iii 
 
DECLARATION 
I, EGUNJOBI ADEYINKA KAMORU, hereby declare that this project work was carried out by 
me in the Department of Biological Sciences, College of Science and Technology under the 
supervision of Professor A. A. Ajayi 
The project work has not been submitted anywhere else for a degree award. The ideas are the 
products of a research conducted by me. All ideas from other authors have been duly 
acknowledged. 
 
 
EGUNJOBI ADEYINKA KAMORU    ----------------------------- 
Researcher        Signature and Date 
 
 
 
 
 
 
 
 
 
iv 
 
DEDICATION 
I dedicate this project work to God Almighty, the giver of life, my sustainer, provider of all 
resources and most of all the supplier of my strength, without whom this work would not become 
a reality. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
v 
 
ACKNOWLEDGEMENTS 
To God be the glory, this is great and marvelous in my sight. 
My gratitude to Prof. A.A Ajayi, my supervisor, for her support, advice, encouragement and 
patience throughout the period of this work. 
My appreciation to all my lecturers; Prof. Louis Egwari, Prof. Nandita, Prof. Oranusi, Dr. Grace 
Olaseinde, Dr. Aiyepola, Dr. Angela Eni, Dr. Adebusayo Sunday and others for their support, 
encouragement and constructive criticism throughout my academic sojourn at Covenant 
University. 
I appreciate the efforts of all technologists especially Mr. Olorunishola, Mr. Adeyemi and Mr. 
Taiwo. My appreciation to all my colleagues. Special gratitude to Miss. Adeola Onibokun and 
Miss. Selila Anosike for their numerous contributions toward the success of this work. 
Special appreciation to my lovely wife Mrs. Adeyinka Linda for making the home front 
comfortable. You are a gift to me from God, thank you for your love, prayer, encouragement and 
your believe in me. Also my appreciation to my children Oluwadarasimi, Oluwademilade and 
Oluwadamilola, you rock my world. 
Finally, I acknowledge my parents, siblings and friends. Special thanks to staff of LinearAid 
Global Resource for holding forte while on this academic sojourn. 
God bless you all in Jesus name. Amen. 
 
 
 
vi 
 
LIST OF FIGURES 
Figure.2.1: Chemical structure of tannins ....................................................................................... 19 
Figure. 4.1  Aeromonas sanarellii strain A2-67 16S ribosomal RNA gene, partial sequence ....... 56 
Figure 4.2: Bacillus saffensis strain NBRC 100820 16S ribosomal RNA gene, partial sequence . 57 
Figure 4.3: Effect of temperature on Tannase produced by Bacillus pumilus-AJ-2 MF083685 from 
deteriorated Bambara nuts (Vigna subterranean (L). Verde) ...................................... 62 
Figure 4.5: Effect of pH on Tannase produced by Bacillus pumilus-AJ-2 MF083685 from 
deteriorated Bambara (Vigna subterranea (L). Verde) nuts ........................................ 64 
Figure 4.6: Effect of pH on Tannase produced by Aeromonas sp from deteriorated Bambara 
(Vigna subterranea (L). Verde) nuts ............................................................................ 65 
Figure 4.7: Effect of substrate concentration tannase produced by Bacillus pumilus-AJ-2 
MF083685 from deteriorated Bambara nuts Vigna subterranea (L). Verde. .............. 66 
Figure 4.8: Effect of substrate concentration tannase produced by Aeromonas sp from deteriorated 
Bambara nuts (Vigna subterranean (L). Verde). ......................................................... 67 
Figure 4.9:  Lineweaver-Burk plot for hydrolysis of tannin by partially purified tannase from 
bacteria (isolate code G) from deteriorated bambara nut. ............................................ 68 
Figure 4.10: Lineweaver-Burk plot for hydrolysis of tannin by partially purified tannase from 
bacteria (isolate code C) from deteriorated Bambara nut. ........................................... 69 
 
 
 
 
 
 
 
 
 
 
vii 
 
LIST OF TABLES 
Table 2.1: Fungal sources of tannase .............................................................................................. 25 
Table 2.2: Yeast sources of tannase. ............................................................................................... 26 
Table 2.3:  Bacterial sources of tannase.......................................................................................... 27 
Table 4.1: Identification of Isolates from Deteriorating Bambara (Vigna Subterranea) nuts ........ 44 
Table 4.2: Gram Staining ................................................................................................................ 45 
Table 4.3: Sugar Fermentation Test ................................................................................................ 46 
Table 4.4: Biochemical Tests .......................................................................................................... 47 
Table 4.5: Diameter of zones of hydrolysis of tannase producing bacteria .................................... 49 
Table 4.6: Partial Purification of Tannase obtained from Bacteria (Isolate code C) from 
deteriorated Bambara nuts (Vigna subterranea (L.) Verde) at 24h of incubation time.. 50 
Table 4.7: Partial Purification of Tannase obtained from Bacteria (Isolate code C) from 
deteriorated Bambara nuts (Vigna subterranean (L.) Verde) at 48h of incubation time 51 
Table 4.8: Partial Purification of Tannase obtained from Bacteria (Isolate code G) from 
deteriorated Bambara nuts (Vigna subterranea (L.) Verde.) at 24h of incubation time. 52 
Table 4.9: Partial Purification of Tannase obtained from Bacteria (Isolate code G) from 
deteriorated Bambara nuts (Vigna subterranea (L.) Verde) at 48h of incubation time . 53 
 
 
 
 
 
 
 
 
 
 
viii 
 
LIST OF PLATES 
Plate 4.1: DNA bands of bacterial isolate code C and G from deteriorated Bambara nut on gel ... 55 
Plate 4.2: Tannase gene of bacterial isolate code C and G from deteriorated bambara nut on gel 
using 953Fand 954R Primer ........................................................................................... 59 
Plate 4.3: Plasmid profile of bacterial isolate code C and G from deteriorated bambara nut on gel
 ........................................................................................................................................ 60 
Figure  4.4: Effect of temperature on Tannase produced by Aeromonas sp from deteriorated 
Bambara  (Vigna subterranea (L). Verde) nuts .............................................................. 63 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ix 
 
TABLE OF CONTENTS 
CERTIFICATION ............................................................................................................................ ii 
DECLARATION .............................................................................................................................iii 
DEDICATION ................................................................................................................................. iv 
ACKNOWLEDGEMENTS .............................................................................................................. v 
LIST OF FIGURES ......................................................................................................................... vi 
LIST OF TABLES .......................................................................................................................... vii 
LIST OF PLATES .........................................................................................................................viii 
TABLE OF CONTENTS ................................................................................................................. ix 
ABSTRACT ...................................................................................................................................xiii 
CHAPTER ONE ............................................................................................................................... 1 
1.0. INTRODUCTION .................................................................................................................. 1 
1.1 STATEMENT OF THE PROBLEM ...................................................................................... 2 
1.2 JUSTIFICATION FOR THE RESEARCH ............................................................................ 3 
1.3 OBJECTIVES OF THE RESEARCH .................................................................................... 4 
CHAPTER TWO .............................................................................................................................. 5 
LITERATURE REVIEW ................................................................................................................. 5 
2.0 CHARACTERISTICS OF ENZYMES .................................................................................. 5 
2.1 MICROBIAL ENZYMES ...................................................................................................... 6 
2.2 ENZYMES, CLASSIFICATION, AND THEIR USE ........................................................... 8 
2.3 TANNASE ............................................................................................................................ 10 
2.4 TANNINS ............................................................................................................................. 13 
2.5 APPLICATION OF TANNASE IN INDUSTRY ................................................................ 20 
2.5.1 USES IN THE PRODUCTION OF GALLIC ACID ..................................................... 21 
2.5.2 AS A CLARIFYING AGENT IN WINES AND BEER ................................................ 22 
x 
 
2.5.3 APPLICATIONS IN FOOD AND BEVERAGE PRODUCTS ..................................... 23 
2.5.4 APPLICATIONS IN PRODUCTION OF INSTANT TEA ........................................... 24 
2.6 THE BAMBARA GROUNDNUT (Vigna subterranea (L.) Verde.) ................................... 28 
2.6.1 SCIENTIFIC CLASSIFICATION ................................................................................. 30 
2.6.2 DESCRIPTION OF THE BAMBARA NUTS ............................................................... 31 
2.6.3 CULTIVATION OF BAMBARA NUT......................................................................... 31 
2.6.4 ECONOMIC IMPORTANCE OF BAMBARA NUTS ................................................. 33 
CHAPTER THREE ........................................................................................................................ 36 
MATERIALS AND METHODS .................................................................................................... 36 
3.0 MATERIALS ........................................................................................................................ 36 
3.1 METHODOLOGY ................................................................................................................ 37 
3.1.1 SAMPLE COLLECTION .............................................................................................. 37 
3.2 SAMPLE PROCESSING ...................................................................................................... 37 
3.2.1 PREPARATION OF BAMBARA SAMPLE................................................................. 37 
3.2.2 ISOLATION OF BACTERIA POPULATION FROM BAMBARA NUTS ................. 37 
3.2.3 SELECTION OF PURE CULTURES ........................................................................... 38 
3.2.4 IDENTIFICATION OF BACTERIAL ISOLATES ....................................................... 38 
3.2.5 DNA EXTRACTION ..................................................................................................... 38 
3.2.6 PCR AMPLIFICATION OF THE 16SrRNA GENE (27F AND 1492R) ...................... 38 
3.2.7 DNA SEQUENCING ..................................................................................................... 39 
3.2.8 CHARACTERIZATION OF TANNASE SEQUENCE ................................................ 39 
3.2.9 GROWTHS OF BACTERIA ISOLATES ON TANNIC ACID .................................... 40 
3.2.10 SCREENING OF ISOLATES FOR THE PRODUCTION OF TANNASE ................ 40 
3.2.11 TANNASE ASSAY ..................................................................................................... 40 
3.3 PARTIAL PURIFICATION OF TANNASE ....................................................................... 41 
xi 
 
3.3.1 AMMONIUM SULPHATE PRECIPITATION ............................................................ 41 
3.4 CHARACTERIZATION OF TANNASE ............................................................................. 41 
3.4.1 EFFECT OF TEMPERATURE...................................................................................... 41 
3.4.2 EFFECT OF PH.............................................................................................................. 41 
3.4.3 EFFECTS OF SUBSTRATE CONCENTRATION....................................................... 42 
3.4.4 KINETIC DETERMINATIONS .................................................................................... 42 
CHAPTER FOUR ........................................................................................................................... 43 
4.0 RESULTS ................................................................................................................................. 43 
4.1 IDENTIFICATION OF BACTERIAL ISOLATES ............................................................. 43 
4.2 GROWTH OF TANNASE PRODUCING BACTERIA ...................................................... 48 
4.3 TANNASE PRODUCTION ................................................................................................. 48 
4.4 MOLECULAR IDENTIFICATION ..................................................................................... 54 
4.6 CHARACTERIZATION OF TANNASE ............................................................................. 61 
4.6.1 EFFECT TEMPERATURE ............................................................................................ 61 
4.6.2 EFFECT OF pH .............................................................................................................. 61 
4.6.3 EFFECT OF SUBSTRATE CONCENTRATION ......................................................... 61 
4.6.4 KINETIC DETERMINATION ...................................................................................... 61 
CHAPTER FIVE ............................................................................................................................ 70 
DISCUSSION ................................................................................................................................. 70 
CONTRIBUTIONS TO KNOWLEDGE ....................................................................................... 73 
CONCLUSION ............................................................................................................................... 73 
RECOMMENDATIONS ................................................................................................................ 73 
REFERENCES ............................................................................................................................... 75 
APPENDIX I .................................................................................................................................. 92 
APPENDIX II ................................................................................................................................. 93 
xii 
 
APPENDIX III ................................................................................................................................ 94 
APPENDIX IV................................................................................................................................ 95 
APPENDIX V ................................................................................................................................. 96 
APPENDIX VI................................................................................................................................ 97 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xiii 
 
ABSTRACT 
Tannase are hydrolytic enzymes that can be obtained from fungal and bacterial sources. They are 
used in the preparation of wine, beer, instant tea, coffee flavoured soft drinks and for clarification 
of juice. They are also used for treatment of waste water contaminated with polyphenolic 
compounds such as tannins which has been associated with environmental pollution. The 
immense potential of tannase has made it very important to optimize the production process to 
achieve maximum yields. Thirty-five grammes of Bambara nuts were thoroughly sorted and 
cleaned. Serial dilutions and subculturing of samples was carried out to obtain pure bacteria 
isolates. The isolates were screened for tannase production. Tannase producing bacterial isolates 
were identified based on clear zones of hydrolysis on tannin supplemented agar plates. They were 
further characterized by subjecting the isolates to various biochemical and molecular tests. The 
activity of the tannase was determined after termination using bovine serum albumin solution. 
Partial purification was carried out by ammonium sulphate precipitation. The optimum conditions 
of the tannase were determined using three parameters of temperature, pH and substrate 
concentration. Seven bacterial isolates (Six Gram positive and One Gram negative) were 
obtained. Two of the bacterial isolates (Isolate code G and C) were tannase producing bacteria 
with the highest clear zones of hydrolysis. Optimum conditions were ascertained at pH 6.0, 
temperature of 37oC and substrate concentration of 1.0% for isolate G while isolate code C had 
pH 6.0, temperature of 35oC and substrate concentration of 1.2% (w/v). Molecular identification 
of the tannase producing bacterial isolates revealed isolate code G as Bacillus pumilus strain AJ-2 
(Accession number MF083685) and isolate code C has having 94% similarity with Aeromonas 
sanarellii strain A2-67. The Michaelis-mentens constant (Km) which is also known as the 
dissociation constant is the substrate concentration at half maximum velocity. Calculated from the 
xiv 
 
Lineweaver-Burk plot, the apparent Km for the hydrolysis of tannic acid by tannase producing 
bacteria isolate code C and G were approximately 0.18mg/ml and 0.06mg/ml respectively. The 
results of this study established that Bambara nuts are host to tannase producing bacteria. This is 
the first report of tannase from the strains of bacterial isolates studied. 
 
